Inelastic incoherent neutron scattering (IINS) spectra and neutron powder diffraction (NPD) patterns, registered for [Co(H20 ) 6](C104)2 at 18 -270 K and for [Mn(H20 ) 6](BF4)2 at 18 -230 K, provided evidence that these crystals possess three solid phases in these ranges of temperatures. In both compounds the phase transition occurring at T C3 is connected with a change of the crystal structure, and that occurring at T C2 with a change in the rate of the reorientational motions of H20 ligands.
Introduction Hexaaquametal(II) chlorates(VII) and hexaaquametal(II) tetrafluoroborates with the general formula [M(H20 ) 6](XY4)
, where M = Mg, Mn, Fe, Co, Ni, Zn and XY4 = C104 and BF4, form a body-cent ered orthorhombic-pseudohexagonal structure (space group no. 31 = Pmn2j = C2v7) with two molecules per unit cell at room temperature [1 ,2 ] . More details about the crystal structure of these compounds were presented in [3] .
Phase transitions in these compounds have been studied by many methods, however there is a consid erable disagreement concerning the transition tem peratures and even the number of phases, especially in the case o f compounds with M = Mn, Fe, and Co [3, 4] . For [Co(H20 ) 6](C104)2 we detected by DSC [3] phase transitions at the temperatures: T C1 = 348 K, TC2 = 241 K, and T C3 = 156 K. However, the tem peratures o f the phase transitions were also ascribed to 263 K and 215 K by adiabatic calorimetry [5] , to 354 K, 243 K, and 155 K by EPR [6, 7] , to 156 K by the Mössbauer effect [8] , to 160 K by NMR [9] , to 166 K by magnetic susceptibility [10, 11] The NPD and IINS spectra were measured simulta neously, using the time-of-flight method in the NERA spectrometer [18] in the high flux pulsed reactor IBR-2 in Dubna (Russia). The sample was mounted in a thin-wall aluminum container (140 x 60 x 1 mm3) at room temperature. The sample holder was then placed in the top-loaded neutron cryostat, the temperature 
